Genetic analysis and homology modeling of capsid protein of norovirus GII.14.
In this study, a more detailed genetic characterization of the VP1 capsid protein of uncommon norovirus (NoV) GII.14 strains reported previously in Japan and China was performed using sequence analyses and homology modeling technique. The result of genetic comparison with the M7 prototype strain of GII.14 revealed that 10 amino acid mutations were observed at the same positions across the P2 and P1-2 subdomains in both Japanese and Chinese strains. By the homology modeling of the P domain, 7 out of these 10 mutations were predicted to be located on the surface-exposed P2 and P1-2 subdomains. All GII.14 strains had an altered RGD-like motif (RGT → KGT). While the Chinese strains contained 5 random amino acid changes in the S domain and the P2 subdomain, these changes were not detected in the Japanese strains. In addition, the histo-blood group antigen (HBGA)-binding interfaces remain identical to those of the previously determined GII.4 structure (VA387), suggesting the conservation of HBGA binding profile within the GII genogroup. Taken together, this report provides supportive structural data that antigenic drifts that occurred mostly in the P2 and P1-2 subdomains might be sufficient to generate new mutants, thus permitting the GII.14 virus to escape the host pre-existing immunity. These results also suggest the need for comparing the evolutionary profiles and structural models of rare NoV genotypes to an insight into NoV evolution.